INTRODUCTION
The compactness of heat exchanger is the index of progress in the present-day scenario of industrial growth [1] especially with increasing the need for developing the cryogenics field. Usually, plate fin heat exchangers are suitable for a wide range of industries [2] [3] [4] [5] like chemical process, power industries, aerospace, automobile and electronics. Plate fin units are normally arranged for counter flow heat exchanger but cross flow arrangements are also very common. Plate fin heat exchanger has thin corrugated fins.Surface density (large surface area per unit volume) of compact heat exchangers is very high and it could be as high as 1800 m 2 /m 3 , the plate fin heat exchanger is suitable for a close approach temperature as low as 2 − 1℃ andtwo or more streams can be used by changing the section.
Plate fin heat exchanger is significant now a days and most widely used due to high heat transfer rate. Norris and Spofford [6] reported the first experimental report they draw out the effect of heat transfer coefficient on the basis of length, thickness and pitch of fins and also reduced the friction factor and Colburn j factor. As the practical demand of plate fin heat exchanger has increased experimental studies, have been made by London and Shah [7] in 1967 they been brought to a conclusion that small offset spacing fin thickness and a large number of fins per inch gives better heat transfer. In1975 Wieting [8] setup a relationship between the variables from earlier experimental heat transfer and fluid flow friction data for a plate-fin heat exchanger of offset fin and by using this relationship (untested offset fin geometries can be predicted realistically and accurately within the parameter range of the correlation). So that one can predict virtually and correctly within the parametric range of newest offset plate-fin heat exchanger having no previous tested data.
Experimental validation of numerical simulation also provides a comparison of experimental result in computationally obtained results from the effects of fin thickness and freestream turbulence. In 1977, a setof experiments was performed by Sparrow [9] to observe the heat transfer for a mass flow rate with varying Reynolds number. The thickness ratio and the spacing ratio are the other factors establish that the Nusselt number varies while changing the plate thickness and also come upon after searching that it is not necessarily equal spacing and length gives optimal results. Though many works had been done on study of PFHE but the results are not consistent and rather highly conflicting in few cases. So, more research in this area is required. A numerical simulation using Finite Volume Method is done to analyse the performance of the plain rectangular PFHE in a Reynolds number range of 200-800 for different height and space ratio with fin thickness. A multiple regression analysis has been done on the simulation data and correlations are suggested for f and j as function of Re and other non-dimensional geometrical terms.
NUMERICAL ANALYSIS 2.1 Physical description of the model
The PFHE of rectangular cross section as shown in Fig 1 is of our interest of study for different ranges as mentioned below with water as cold fluid to be heated in the heat exchanger.
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Governing equations
The governing equations to describe the fluid flow and heattransfer phenomena are continuity, momentum and energy equation. The mentioned equations are solved to get the velocity, pressure and temperature field. We have considered 3-D, laminar and steady flow model, so the governing equations are as following,
Energy equation:
Boundary conditions
Atinlet, outlet and wall boundary conditions are as following. 
Meshing and model setup
The mesh of the computational domain was generated using a triangular patch conforming method. This mesh contains hexahedral cells having rectangular faces at the boundaries. The generated mesh consisted of91875 elements and 96731 nodes.
A 3-D, incompressible and pressure-based solver was chosen for the computational domain. A 2 nd order upwind interpolation formula was used for discretization of momentum and energy equation. The conventional SIMPLE (Semi-Implicit Method for Pressure-Linked Equations) algorithm was used to solve the pressure velocity coupled equations, where several iterations were performed to ensure convergence.Convergence of the numerical solution was assured by monitoring the scaled residuals to a constant level of 10 -6 for each variable.
Grid-independency
The solution obtained in this work is mesh independent as we have studied the mesh independency test. Result is as following
Experimental validation of the model
Validation is done to check the authenticity of the CFD tool. We have validated the model by comparing the results of the experiment done by Kays and London (1984) , Table 10 -3, FPI 6.2. 
RESULTS AND DISCUSSION
This is clear from the solution of the numerical analysis that with the increase of Re in the laminar region from 200 to 800 friction factor decreases. The relationship is nonlinear and f also depends on other non-dimensional geometric parameters as shown in Fig 4(a) ,4(b) and 4(c).It is observed (Fig 4(c) ) that with the decrease of (t/s) friction factor is increasing. It is also observed that for constant Re and (t/s) friction factor increases with increasing (h/s). Another set of graphs shown in Fig 5(a) , 5(b) and 5(c) reveals that Colburn j factor decreases with Re in a nonlinear relation and also depends on the fin geometrical parameters. It is observed in Fig 5(b) that j factor increases with increasing (h/s) which is because of the fact that fin lengths are increased improving heat transfer.It is observed in Fig 5(c) with decreasing fin thickness with respect to fin spacing j factor.It is clear that with increasing fin frequency heat transfer parameter j factor increases at the cost of increasing friction factor.So, it is required to optimize the fin frequencyand size of the fin in a good heat exchanger design. 
CONCLUSION
It may be concluded that within a specified limit of fin geometry (i.e.1 ≤ ℎ/ ≤ 4 and 0.04<t/s<0.14) and laminar region of 200 ≤ ≤ 800, f and j factor vary in a non-linear way. It is observed that f and j both are decreasing with increase of Re and (t/s) but increases with h/s. A regression analysis has been done to find a correlation of f and j factor with Re and nondimensional geometric parameters h/s and t/s.These correlations are very useful in finding out the heat transfer coefficient and pressure drop characteristic during heat exchanger design problems.
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